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ABSTRACT : PURPOSE: To provide a high capacity magnetic disk with recording capacity of IGB or 
atxjve. 

CONSTITUTION: This disk is the magnetic disk having a servo pit part formed on a 
non-magnetic substrate 1 as an irregular pattern. The rise angle and the fall angle of the 
projecting part 3 of the servo pit part are made 45°-90°, and further, pulse interval of a 
servo signal regenerated from tfie servo pit part is controlled to 0. 4\un or bek>w. Thus, 
the servo signal is regenerated in a high output and a high S/N ratio while increasing the 
linear density of the servo pit part. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
deuoaages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The magnetic disk characterized by for the standup include angle and falling include angle 
of heights of the servo pit section being 45 degrees - 90 degrees, and the pulse separation of the 
servo signal obtained from the servo pit section being 0.4 micrometers or less in the magnetic disk 
with which a magnetic-recording layer is formed on the nonmagnetic substrate with which the servo 
pit section was formed as a concavo-convex pattern, and the reverse sense comes to magnetize the 
crevice and heights of the above-mentioned magnetic-recording layer mutually. 
[Claim 2] The magnetic disk according to claim 1 characterized by forming data tracks as a concavo- 
convex pattem on a nonmagnetic substrate. 

[Claim 3] The magnetic disk according to claim 1 with which the height of the heights of the servo 
pit section is characterized by being 0. 1 micrometers or more. 



[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje?u=http%3A%2F%2Fwww4.ip... 12/6/2005 



THIS PA6E BLANK (usPTO) 



JP,09-007158,A [DETAILED DESCRIPTION] 



Page 1 of 6 



* NOTICES * 

JPO amd NCI PI are not responsible for any 
damages caused by "bhe use of tihls translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Especially this invention relates to the magnetic disk by which the servo pit 
section was formed with the concavo-convex pattem on the nonmagnetic substrate about a magnetic 
disk. 
[0002] 

[Description of the Prior Art] For example, as storages, such as a computer, the disc-like magnetic 
disk in which random access is possible is used widely, and since it excels in responsibility 
especially, the magnetic disk (the so-called hard disk) using hard material, such as a glass plate, a 
plastic sheet, or aluminum alloy plate with which nickel-P plating and alumite processing were 
performed to the front face, is used for a substrate. 

[0003] The magnetic head of a surfacing mold is usually used for record playback to this magnetic 
disk. To the disk side turning around this surfacing type of magnetic head, it opens, minute distance 
is surfaced, a data-tracks top predetermined by carrying out migration actuation of the magnetic head 
of this surfacing condition in the direction of a path is scanned, and record and playback of a 
magnetic signal are performed. 

[0004] The miniaturization of equipment and high density record-ization are advancing in such a 
record regeneration system of a magnetic disk in recent years. Among these, high density record- 
ization of a magnetic disk increases the linear density of a signal, or narrow-izes the width of 
recording track, and is performed by increasing the data-tracks number per disk. 
[0005] however, the interference (cross talk) from the magnetic signal recorded on contiguity data 
tracks on the occasion of signal regeneration when the width of recording track of a disk was made 
not much narrow, for example — winning popularity ~ being easy — a SfN ratio deteriorates. 
[0006] Then, the so-called discrete magnetic disk with which data tracks were formed in the 
substrate front face as a concavo-convex pattem is proposed by JP,4-95218,A and JP,6-068444,A as 
a magnetic disk with which such a cross talk is stopped. 

[0007] With this discrete magnetic disk, the shape of toothing on the front face of a substrate is 
reflected in a magnetic layer front face, and is the shape of surface type which presented the same 
concavo-convex pattem as the magnetic layer being formed on the substrate front face, and a crevice 
and heights are further magnetized by the reverse sense mutually. Therefore, when heights are made 
into data tracks, these data tracks are magnetically divided from the crevice intervening in between. 
Therefore, even when it is hard to be influenced of the magnetic signal recorded on adjoining data 
tracks and the width of recording track is set up comparatively narrowly, the high regenerative signal 
of a S/N ratio will be acquired. 

[0008] In addition, in order to produce the substrate of such a discrete magnetic disk, in the case of 
the magneto-optic-recording medium preceded with the substrate at the point which forms a 
concavo-convex pattem, it imitates, and the approach of carrying out injection molding of the plastic 
material using the La Stampa metal mold is used. 
[0009] 

[Problem(s) to be Solved by the Invention] By the way, with a discrete magnetic disk, the servo pit 
for tracking is also formed in a substrate front face with data tracks. That is, the radial field which 
divides data tracks for every sector on a substrate is formed, and the pit train of a servo pit is formed 
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in this radial field. 

[0010] Here, in the substrate produced with injection molding, a servo pit starts and both an include 
angle and a falling include angle are formed as minute heights with a trapezoidal shape of less than 
(for example, about 30 degrees) 45 degrees. 

[001 1] However, in such a servo pit of trapezoidal shape, when pit height is set to 0,2 micrometers, 
for example, the width of face of the slope part of both sides exceeds 0.2 micrometers respectively. 
For this reason, when the servo pit concerned is formed for the purpose of increase of the linear 
density of a pit at spacing from which pulse separation are set to 0.4 micrometers or less, there is a 
problem that the S/n ratio and output of a servo signal deteriorate. 

[0012] That is, the signal pulse which reproduces the servo pit of trapezoidal shape and is acquired 
becomes the abbreviation trapezoidal shape which both sides consisted slope-like of reflecting this 
servo pit configuration. For this reason, if pulse separation are not over 0.4 micrometers when the 
width of face of a slope part exceeds 0.2 micrometers, an intersymbol interference will arise in a 
slope part and a S/N ratio and a signal output will deteriorate. 

[0013] Moreover, if a servo pit is formed at spacing from which pulse separation are set to 0.4 
micrometers or less even if it is the conditions that interference may arise, overlap and effectual pit 
height become [ the slope part of ****** servo pits ] low physically. Consequently, since it becomes 
difficult to magnetize a servo pit and a crevice to the reverse sense and magnetization becomes 
imperfect, a signal output declines. 

[0014] Therefore, it starts and it is necessary for an include angle and a falling include angle to form 
a less than 45 -degree servo pit at spacing from which pulse separation are set to 0.4 micrometers or 
less. 

[0015] On the other hand, when the pulse separation of the servo pit called for with a discrete 
magnetic disk in the present condition are described, as a magnetic disk which has come out to 
current and a commercial scene first, there is a thing of the diameter of 2.5 inch and 250MB 
capacity. A sector servo system is adopted with this type of magnetic disk, and about 120ns is 
appropriate to the pulse separation in the time amount of a servo signal. Supposing the disk engine 
speed of a magnetic disk drive is [ the most inner circumference of 3600rpm and a disk ] 15.0mm, 
when the pulse separation in time amount are about 120ns, the shortest value of the pulse separation 
in distance is set to 0.68 micrometers. With such pulse separation, if good, **** will also interfere 
[ neither of the standup include angle and falling include angle of a servo pit ] at less than 45 
degrees. 

[0016] However, recently, gap width of face of the magnetic head is narrow-ized, or the magnetic 
disk which gave the capacity which exceeds 1GB by improving a record magnetic layer is 
developed. Thus, with the large-capacity-ized magnetic disk, in order for the clock rate of a data 
signal to improve, it is necessary to also make the pulse separation of a servo signal small with 0.4 
micrometers or less according to it. However, if it starts and an include angle and a falling include 
angle set the pulse separation of a servo signal to 0.4 micrometers or less in a less than 45-degree 
servo pit, like ****, the physical lap of an intersymbol interference or a pit will arise and sufficient 
S/N ratio and a signal output will no longer be obtained. For this reason, the actual condition is that 
start to such a mass magnetic disk and an include angle and a falling include angle cannot respond to 
it in a less than 45-degree servo pit. 

[0017] Then, even when this invention is proposed in view of such the conventional actual condition 
and the pulse separation of a servo signal are set as 0.4 micrometers or less, it aims at offering the 
magnetic disk with which the physical lap of an intersymbol interference or pits does not arise, and a 
servo signal is reproduced by high power and the high S/N ratio. 
[0018] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the magnetic disk 
of this invention In the magnetic disk with which a magnetic-recording layer is formed on the 
nonmagnetic substrate with which the servo pit section was formed as a concavo-convex pattern, and 
the reverse sense comes to magnetize the crevice and heights of the above-mentioned magnetic- 
recording layer mutually It is characterized by for the standup include angle and falling include angle 
of heights of the servo pit section being 45 degrees - 90 degrees, and the pulse separation of the 
servo signal obtained from the servo pit section being 0.4 micrometers or less. 
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[0019] This invention is applied to the so-called discrete magnetic disk with which it comes to form 
the record magnetic layer 2 on the nonmagnetic substrate 1 with which data tracks and a servo pit 
were formed as a concavo-convex pattern, as shown in drawing 1 . 

[0020] That is, the servo pit section which divides the data-tracks section and this data-tracks section 
at equal intervals on a front face is formed in the above-mentioned nonmagnetic substrate 1 at the 
radial, respectively. 

[0021] Much data tracks which have the predetermined width of recording track are formed in the 

above-mentioned data-tracks section as radii-like heights. 

[0022] On the other hand, the pit train of the servo pit 3 is formed in the above-mentioned servo- 
track section corresponding to each ** of data tracks and data tracks. Each of this servo pit 3 is 
minute rectangle-like heights, and the standup include angle theta 1 and the falling include angle 
theta 2 of these minute heights are made with 45 degrees - 90 degrees especially with both the 
magnetic disks of this invention. And it is arranged at spacing from which spacing of the signal pulse 
of the servo signal from which the plurality of such minute heights reproduces the servo pit section, 
and is obtained is set to 0.4 micrometers or less. 

[0023] In such a substrate 1, since the pulse separation of a servo signal are formed at narrow 
spacing which is set to 0.4 micrometers or less, the servo pit 3 is what has the high linear density of 

the servo pit section. 

[0024] On the other hand, from that thing [ that this servo pit 3 starts and the include angle theta 1 
and the falling include angle theta 2 are set up comparatively greatly with 45 degrees - 90 degrees ], 
when pit height h is 0.2 micrometers, for example, the width of face dl and d2 of the slope section of 
both sides is respectively stopped by 0.2 micrometers or less. Therefore, a servo signal will be 
reproduced by high power and the high S/N ratio, having not said that servo pit 3 comrades lap 
physically, or an intersymbol interference arises, and attaining high density record-ization, even if 
the pulse separation of a servo signal are 0.4 micrometers or less. 

[0025] In addition, as for pit height h of these servo pit 3 and data tracks, it is more preferably good 
that it is [ 0. 1 micrometers or more ] 0.2 micrometers or more. If pit height h becomes not much low, 
the noise from a crevice will become easy to go into a regenerative signal, and a S/N ratio will 
deteriorate. However, the practical upper limit of pit height h is 0.3 micrometers. 
[0026] The above servoes pit [ as / an include angle theta 1 and whose falling include angles theta 2 
it starts and are 45 degrees - 90 degrees ] 3 can be formed by using an ultraviolet-rays exposure type 
resist. Usually, although the standup include angle and falling include angle of a servo pit will 
become about 30 degrees, they can control the standup include angle and falling include angle of a 
servo pit by the injection-molding method used for production of a discrete substrate comparatively 
easily by introducing alkali treatment on the way by the approach using an ultraviolet-rays exposure 
type resist. The substrate production approach of having used this ultraviolet-rays exposure type of 
resist for below is explained. 

[0027] That is, in order to produce a substrate, a glass template is prepared and an ultraviolet-rays 
exposure type resist is applied by the thickness corresponding to desired pit height on this. 
[0028] Then, this resist, and that front face is dipped in an alkali solution. [ the temperature of about 
1 00 degrees C ] This alkaU treatment is effective in stiffening a resist. As for the resist to which this 
alkali treatment was performed, on the occasion of the development performed at a back process, a 
lateral dissolution rate becomes slower than the dissolution rate in the thickness direction, and the pit 
of a steep configuration is formed. And since the dissolution rate ratio of the longitudinal direction of 
this resist and the thickness direction changes with alkali treatment time amount, the standup include 
angle and falling include angle of a pit can be adjusted to the include angle of arbitration by 
controlling this alkali treatment time amount. 

[0029] In order to form a concavo-convex pattem, to the resist to which this alkali treatment was 
performed, ultraviolet rays are irradiated except for the field corresponding to data tracks and a servo 
pit, and it processes with a developer. Consequently, only the field which irradiated ultraviolet rays 
dissolves, it starts and the servo pit an include angle and whose falling include angle are 45 degrees - 
90 degrees is formed. 

[0030] Thus, although the record magnetic layer 2 is formed in the substrate 1 in which the concavo- 
convex pattem was formed, this record magnetic layer 2 may be a metal magnetic thin film usually 
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used with the discrete magnetic disk. Specifically, Co system metal magnetic thin films, such as Co, 
Co-Pt, Co-nickel, Co-nickel-Cr, Co-Cr, and Co-Cr-Ta, are mentioned. This metal magnetic thin fihn 
presents the shape of surface type which reflected the concavo-convex pattern of a nonmagnetic 
substrate by technique, such as a spatter, and is formed, and magnetization processing fi-om which a 
crevice and heights serve as the magnetization direction of the reverse sense mutually is performed. 
[0031] Moreover, although the above is the fimdamental configuration of the magnetic disk of this 
invention, the configuration of a magnetic disk is not restricted to this. For example, even if it 
prepares a substrate layer in the record magnetic layer bottom or prepares a protective layer in the 
fi"ont face of a record magnetic layer as usually performed by the magnetic disk, it does not interfere 
at all. 

[0032] The above-mentioned substrate layer raises the adhesion of a nonmagnetic substrate and a 

record magnetic layer, and it is prepared in order to improve the crystallinity of a record magnetic 

layer and to aim at improvement in magnetic properties, and Cr film is suitable for it. 

[0033] It is prepared in order that a protective layer may protect a disk side fi-om contact to the 

magnetic head, and SiO[ besides the carbon film ]2 film, Zr02 film, etc. are used. 

[0034] 

[Function] In this invention, in a discrete magnetic disk, the standup include angle and falling 
include angle of heights of the servo pit section are made into 45 degrees - 90 degrees, and the pulse 
separation of the servo signal reproduced firom the servo pit section are regulated to 0.4 micrometers 
or less. 

[0035] With such a magnetic disk, since the pulse separation of a servo signal are formed at narrow 
spacing which is set to 0.4 micrometers or less, the servo pit is what has the high linear density of the 
servo pit section. 

[0036] On the other hand, from that thing [ that this servo pit starts and the include angle and the 
falling include angle are set up comparatively greatly with 45 degrees - 90 degrees ], when pit height 
is 0.2 micrometers, for example, the width of face of the slope section of both sides is respectively 
stopped by 0.2 micrometers or less. Therefore, a servo signal will be reproduced by high power and 
the high S/N ratio, having not said that servo pits lap physically or an intersymbol interference arises, 
and attaining high density record-ization, even if the pulse separation of a servo signal are 0.4 
micrometers or less. 
[0037] 

[Example] Hereafter, the concrete example of this invention is explained based on an experimental 
result. 

[0038] The example of the one example experiment of an experiment examined the height with the 
optimal heights formed as a signal pit for a magnetic disk. 

[0039] Circle-like heights prepared three kinds of substrates formed by width of face of 10 
micrometers, height of 0.05 micrometers, 0.1 micrometers, or 0.2 micrometers. 
[0040] The magnetic disk was produced by forming Cr substrate layer of lOOnm of thickness, the 
CoCrPt magnetic layer of 30nm of thickness, and the carbon protective layer of lOnm of thickness 
by the spatter one by one to each substrate. 

[0041] And the width of recording track recorded the signal on the circumferencial direction about 
the produced magnetic disk by 20 micrometers, i.e., the magnetic head with the width of recording 
track wider than the width of face of heights. Then, it reproduced by making it scan so that the width 
of recording track may cross 5 micrometers, i.e., the magnetic head with the width of recording track 
narrower than the width of face of heights, at a right angle to a circumferencial direction. Record 
signal wave length is 1 micrometer. 

[0042] First, the regenerative-signal profile of the magnetic disk which set the height of heights to 
0.2 micrometers as an example of representation is shown in drawing 2 . Thus, if a right angle is 
made to scan the magnetic head to a circumferencial direction, the regenerative-signal profile of the 
form which reflected the cross-section configuration of heights mostly will be obtained. The half- 
value width hw of this regenerative-signal profile is equivalent to the effectual width of face of the 
heights formed in this magnetic disk. 

[0043] Next, it asked for the effectual width of face of heights fi-om the regenerative-signal profile 
similarly about other magnetic disks, and the height of heights and the relation of effectual width of 
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face were investigated. The result is shown in drawing 3 . 

[0044] As shown in drawin g 3 , with the magnetic disk whose height of heights is 0.05 micrometers, 
the physical width of face (10 micrometers) of heights and the effectual width of face called for from 
a regenerative signal are not in agreement. Since this has the low height of heights, it is considered 
with since it was influenced of the noise from an adjoining crevice. On the other hand, with the 
magnetic disk which made the height of heights high with 0.1 micrometers and 0.2 more 
micrometers, the physical width of face of heights and effectual width of face are mostly in 
agreement. 

[0045] From this, 0.1 micrometers or more of height of the heights formed in a substrate as a signal 
pit or data tracks were preferably understood that it is appropriate to be referred to as 0.2 

micrometers or more. 

[0046] The example of the two example experiment of an experiment examined the optimal standup 
include angle and falling include angle of the servo pit formed in a magnetic disk. 
[0047] First, the various discrete substrates with which the standup include angle and falling include 
angle of a servo pit differ from each other as it is the following were produced. 
[0048] That is, the glass template was prepared and the ultraviolet-rays exposure type resist (Tokyo 
adaptation shrine trade name TSMR-V3) was applied by 0.2 -micrometer thickness on this. Then, this 
resist, and that front face was dipped in the alkali solution (Tokyo adaptation shrine trade name DE- 
4). [ the temperature of 105 degrees C ] The standup include angle and falling include angle of a pit 
which are developed at a back process are controlled by immersion time amount to this alkali 
solution. Therefore, according to a desired standup include angle and a desired falling include angle, 
various change of the immersion time amount was carried out. And to this resist, ultraviolet rays 
were irradiated except for the field corresponding to data tracks and a servo pit, and it processed with 
the developer. Consequently, only the field which irradiated ultraviolet rays dissolved and the 
substrate with which data tracks and a servo pit were formed as heights was completed. In addition, 
the standup include angle of the servo pit formed in the substrate and a falling include angle are 40 
degrees, 45 degrees, 50 degrees, 60 degrees, 80 degrees, or 90 degrees. 

[0049] On [ various / which was produced as mentioned above ] the substrate, sequential formation 
of Cr substrate layer, a CoCrPt magnetic layer, and the carbon protective layer was carried out like 
the example 1 of an experiment, and the magnetic disk was produced. 

[0050] And about the produced magnetic disk, on conditions from which the output obtained from a 
servo pit serves as max, a crevice and heights were mutually magnetized in the magnetization 
direction of the reverse sense, signal regeneration was performed by premature start height 
0.08micrometer and the magnetic head of 0.2 micrometers of gap lengths, and the regenerative- 
signal profile (signal pulse) was observed. The relation of the standup include angle of a servo pit 
and the half- value width of a signal pulse is shown in drawing 4 . 

[0051] The half-value width of a signal pulse is such a small value that the standup include angle of 
a servo pit becomes large so that drawing 4 may show. On the contrary, it starts, and in the small 
servo pit of the range, the half- value width of this signal pulse becomes 0.4 micrometers or more at 
less than 45 degrees, and an include angle becomes a quite big value compared with 0.25 
micrometers of physical pit length of the servo pit on a substrate. If pulse separation are set to 0.4 
micrometers or more when it is a signal pulse with such big half- value width, it will be expected 
easily that interference arises in the slope section. 

[0052] In order to have obtained the servo signal of a high S/N ratio and high power from this, 
aiming at increase of the linear density of a servo pit, it turned out that it is necessary to make the 
standup include angle of a servo pit, and a falling include angle into 45 degrees - 90 degrees. 
[0053] 

[Effect of the Invention] In a discrete magnetic disk, the standup include angle and falling include 
angle of heights of the servo pit section are made into 45 degrees - 90 degrees, and a servo signal is 
reproducible [ increasing the linear density of the servo pit section, since the pulse separation of the 
servo signal fiirther reproduced from the servo pit section are regulated to 0.4 micrometers or less ] 
by high power and the high S/N ratio with this invention so that clearly also from the above 
explanation, therefore, as for this invention, implementation of 1GB or more of high capacity 
magnetic disk has much storage capacity ~ it can be alike and can contribute. 
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x:;^o^$-f^-r-?.t{±. SKlciadiM'^'-:^Sr?eB£ 
■t ^X'^^ hX^^ht^ :b<r)^^miMmW.<n^-^^z 
flJtl-V r7X^-y^'«fl^X^'W«^?rfflV%TStai« 

[0009] 

[%Bj36ig|;9iLJ;oi:-r^fie3 t^'?>-C. x-fX^^U 
- VmS^f X^T1±, 7^— b ^ -y ^ k k fct- h 7 y 
^ t >y h i^mSMM^zTe^^ ixh . -^=5: 

i5*>, »^±T'T-^'h7-y^Sr-te:J':5'-«t-^i-Wrri. 

[ 0 0 1 0 ] iiT. ^^mBX'^^ithWRxM. 

it;4 5- *SI («x.»f3 0' <?)^}g^^<oia:/hia 

[00111 Li}^L^£t^h. ClOJ; 
t -y YX'M . t?!lx.tf t -y hlS$ ?r 0 . 2 m i; t/i^ 
liaMiaifiOX a— Ta5^<Oli5&*# 0 . 2 ju m Sr Si. 
2,, C:<7)^ci^>, e yfOll^«iOli;»;Sr@6Ui:LT. ^ 
I^Hf— 4^b* -y h $r>'NVPXraPS**0 . 4 At mJilTk^^S i 

[00121 i-^rip*>, ^Jg^^fl5-9--#f y f^S^L 

■c^t^>^^-s>^i■f■>'^v^'X{^. ::<7)-9--4^b>y hjg^^Sr^Bift 

L-CMlij&^'Xo-r:Kk'&-53tB&^?^t^^. CK^Jt 
a^>. xa-rSB:»-<0(i*»*0. 2j«m5:iSi.S%&t3{i, 

^Wt^XSPiJti^'O. 4/zm^igi.•CV^5S:V^i;, XU—T% 

I.. 

[00 131 t.tz. WiZ^ T^^i^tTt^V^kV^p^ 
fl^T'S.-^TJj, ^^•;^-X[SIPi**0. 4;umUlTk^?> ±'3 
^r^Ht^-J^t^ -y h SrJ^fl£i-S b.mko If-dfe y 
M^±coxa~rait»'3&«!B!iaWCS^rO^V^. 

k$ri£|filSt«^-ri.cO*-'fflKt-^'5, ^^jS**^^*- 
tah^tti- hm^&ti ij^i&T-t^ . 

[00141 Lfzifi-yx. ±p>±.mnmmfi.-hTifi 

'9ftJS**4 5° 5|5?Sc0^f-d<f y b{±. VNVl-X^^*< 

0. 4;t/mJaTk=3:Sid=Sr^Pit'3^iS-ri>^k*«'£'^ 
k^rS. 
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[0 0 1 5]—:ff. mmzmf^^ -f-r ^i5"j-Mem 

LXi±2. 5>f>-f-fS. 2 5 0MB^M<5D*><0*i&S. 

3600 rpm, ;^;'<7)fiF^^*i 15.0m 
mrS>-g> fc-r-S i: . ^l§lT'<^)>'NVWXiaPS*«|«7 12 0ns 

tc4 5' *S|-e?>otllLS:i.^rv\ 
[00 16] L*^L^*5^/^. Sifi-Cti. Igm'^yKi')^ 

ifiK)nmt>-A3' 5|^<^-i?--;Ke-y bTtiJtJET'^^rV^ 
[ 0 0 1 7 ] -eClT. *^^{4ii7)J; 5 5r«5f5«o||Wtr 
^0. 4;umlJiTt^igSL:'tr^-^T't. ^f^S^^^tf 

[00 18] 

ha*oQakoi:^±*''0ftJgai/i:*>W9ft-S*«4 5 

• ~9 0- T'S)!?, -9— dftf-x ha5*>/i,#/i>tl.S-9--'-K 
mn<O^Vi'::^mm*^0 . 4 mJ^iTT'?) -5. C: i: Sri^fSt 

[00 1 91 *f|BBIi, muzjfrrXoiz, "r—^hy 

^\mwL\±ji,z. tm^^2imwi^ixx^j:h. y^^h 

[0020] -ttchio. hmmsmsi 1 ast 
^—s^hv-/9utz.(r>^—?h^-y'7'S!>^mmmiz^ 



[002 1 3 ±iex-:?'h9«y^'g5t:{i« Hlf^Oh^-y 

[0022] -H. ±ie-t^-'-K h V >y ;?a5l::{i, x-rJ' 
h V y X-:? h 7 >y tt"1^-*tf -y 

3{A^e^<7>i!S/jNeigp-C'S>0, ^^BflcOJSMx-fXi^t- 

0^-S<92**i:tlC4 5' —9 0* i:^r$ilTV»&. 

4 //mOTt J: a ^IBIPSTlB^iI^nTV^S . 
[0 023) COid^S^^lT'ti, 1f-d^tf yh3*i 
-9--#ft-^ WNVl-XSPB*^' 0 . 4 mJilTt =5:?. J: d ^ 
^Bfet^SH-CJ^^StfCVi^iOT'. •I?-- Jiff -y hSPO^^ 

[0024] -C-iO-^r . ^ <7)-»f-.i< bf v h 3 \i±ib±.ifi 
K>nm0iRX/iL-hTi)^'Onm02^^4 5' —90- i:Jt 

h3Df«0. 2iumT'S>-l):^^. M{B0«O;^a--rSP<^)i(i 
d,, djAJ#/fO. 2xtm].:lTt=jrpi.'^n-S. L^A^o 
T . -^f-^Cfl^cOV NVP^raPi*^' 0.4// mOTT'?> T 

i> . -9--4?e>y h 3 |3|±**ifeiSW{cS=5:^/:: 0 . ^^-f-H 
citiz^^. 

[002 5] ^fc, ClcOHf— ,-Kf y hS-^x-rJ'h^y 
^'«oe-yhS$h{iO. ljtimtl±, J:0*f*L<{i: 
0. 2ximJiUiT'S>-&<0*<m\ f-y h«$h*i^Oia 
<=S:Sfc, [mi-(i>e^^tm^m^-lzXK>^<^j:*) . 
S/^Nit^ift^. •EL. tr-y MS$h<oltfflW^r± 
RgtiO. SumXht. 

[0026] tJJbiOi 5 =5r:i*.±35)*O^IJK^i2Slt/^i:*> 

m^xt h . mn. x >f ;^ »j - vmw.<r>i'^mzm^^t> 
ix^itttjjSjgftTW-^b- -y h cr>±-h±-d^>ofimm/ 
^■hTi^^nmas 0 ° mmiz^-ox 0 m^m 
nr%9>{T<r)V'j7. y ^m\^h:}5mx'i,m'^i,zriv^ v 
^m^mA-r^ - 1 xtm&'o^^i,zv-yf^^ -y fos:^ 

[0027] t^shtb. msL^^m:-t^f.z\i^ ijyy^'f 
[0 028] igV^T. :i<7i\yV7.V^^ lOO'CmScO 
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[0029] tH]ei>'N*:?->-^Je^-r?.tc:<±. Z.(r>r)Vi] 
4 5* ~9 0* <0-9--rf<e<y h)e(iJgB&$iXi.. 

[00 3 0] ziDXoizLxma^-^i^-yffm^^titz 
mil iziiMmm^2i!mm^tt^i}^. dcofeisei* 

\,^s>±mm.immTib'yXB:^\ Mimtzii. co. c 

o-Pt, Co-Ni. Co-Ni-Cr. Co-C 
r , Co-C r -T a^cOC o^:^Jgfi£tt^lg*i^tf 

[0031]*;^. UUi**:*:||H^«OBS^x ^ X^<7)^ 

[0032] iieTifisii. ^m^mmtmmMm<^ 

'&co^±i:m?>^Mzmi'r^tlhi>coX\ Cr)K**i8TS 
X$)h, 

[0033] «S>i{4. m.%^'y VtcDm&i}^^^' -f X 
[00 34] 

[f^ffl] *5&HHT{4. x^X:7'J-bK^x>f 

T3&*0^I*S:4 5* —9 0* i: ^f-H<t^-/ hat*»4> 
ISt^itS-"?-— '■K©^<!0^'5/l'-:^l3Ri^ 0 . 4 jumiaTt- 

[00 3 5] ::£Oj;a=5rm^7-'-fX:7T't4. ^-^^i^y 
h*<-9--;i<fS-f-«O^NVl'XiaPS3&«0 . 4 ju mJJlTt =S:^> i 

[0036] ^(Tt-IS. <I<7)-9--,l<e V h{41t^±*^'0 

:ftiSS.t;fit^>T*«')«K**4 5- -9 0* t&xm^^ 

<mM^tiX\>^h:iti}^(:>. M;t<fb--/ h«$;&so. 2 



SBi3&i 0 . 4 ;tz mVJTX'h t . -^--^b' y h ll±** 

ij. lSSXl^itXM^^tihZtl,z^j:?>. 
[0037] 

t^mzm-^\>^xmpn'th. 
[0038] mmmi 

:^:mimx'it. ^ izm^^ vht Lxmm- 

[003 9] R4^fiO£!igl5:i)«i(il 0/xm, ^$0. 05/z 
m. 0. l/im35^V»l40. 2/iinTJg^$iX^3^ 

[0040] ^iX^'iX<r>m^^Z. M» 1 0 0 n mOC r 
TS&^, KJ*3 0nniC^CoCrPti^14«. JKifl 0 

[0 04 1] -eUT. f^$ix/;:BS^T'f^:J'(-':><'^ 
T, h7 y:J'i|i*^'2 0//m, ■r^4?*>0^Oi|gJ: 0 1 h 

7 -y ^'*i3&*j£<''>«8^^ y K-cR^^risitrfi-^ Orient 

-^T . 1- ^ -y ^ H*^' 5 m . -r^*>-«5CigPiOi|i i 
0 i> h ^ y H S:njg:6-i6itcM LTIS 

{±1 jumt'JbS. 

[0 04 2] -ftaf5IIi:LTfi^O^$Sr0. 2/z 
m t Ltz^Sirf X OS^fi^Ta 7 r ^ ^Wt: H 2 

^$ -its i: . dbSBOBiffiJ^^S: {JfJKBifc L tzi}^fzh<r> 
[ 0 0 4 3 ] -ffeofigmx-f x^'tov^T 

{hu<7ym^t^m^j:^<7m^^w<J-z, -eo^m 

[0 044] 03(c:^-rj;dt:. fia5<7)S§*50. 0 5 

figPcO^SSrO. l;^m. §^>t{40. 2AnnfcK 
< htzm^f 4 X^^X-ii. {h^eo^m^i^t^^^ 

[0 04 5] zcDzt^-(>. mm.izm^^'yhtLxm 

|^-r'i.iOig5^T-^'b7>/^<7)a${40. liumiJLh. 
ntt<iiO. 2MTtillLtft?><^-i}^^X'$>h:ibifi 

[0046] mM.m2 
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[0 0 483 -r^i5*>. 7y7X7^>'7"U-hS:ffll:L. 

.r 0 . 2 At miPT^^'h^s^e^ rou-v-x h 

( ^^.mmm Sn°D^T S M R - V 3 ) ztM^P t . 
cnmm 2: T7t';?> 'J ( m^fEHbS^ ffifn^S D E - 

4) {zm^fz. z.(r^r)Vij^}mm^<r>i^m:i^'mzi.'>x 

«40' . 45' . 50' . 60' , 80* ttlHQ 0 

[00493 JiLh<0 J: d ic LTfm$itf^«-a»8R± 
iZ^ ^Sfeflajl i:ll«CLTC rTflfiM, CoCrPtJS 

[00 5 03 ■f^$li.?t:lS^x^^;7{c-:3l^ 

map t ogp i: ^ tcji § <7)mtn\p\x'W\L 

L, :7 5-f >':J^ys>f hO. OSiUm, ^■•^ yy^O. 2 
tx mioism'^ -y K X'm^■M^^'i^^ ^ . If iff-^T-o y r 

[00 5 1 3 04 t^hh-b^h Xo\,Z. m^^'<iV7.(r>^m. 

[@n 




1 ■■•^mm& 
3 ••• if-«t;t/i- 



^fflliliO. 4/xmJ.:i±{c:5rO. S«LhTcO-if-3f:e-y 

^NVUxSISjt^'O. 4jumiaJit==5rSi:. xn-TgU 

T'^*-6^^ t ^ i t^S. , 

[ 0 0 5 2 1 cicoj: if-.i-:t:-y h<7)t&mm<7)m 

[0053] 

4 5- ~9 0' hL. $4>ic:-9--#b- y bg|57&»4>S±$ 
fl^-9--jKfi^O>'t7l';;^SPi|^ 0 . 4 mmTtcji^iJf 

. iS S /NJtT'^-^'fi^^l?±-r -2. i 

[[affii7)®m^iKHH3 
m^^m-tm^mx'hh. 

[ir^OlftBJ] 

1 

2 IBIiSStt® 

3 -9--:lfl^vh 



R -15 



[@23 








h w 




1 







0 S 10 15 20 25 
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